Introduction
============

Infertility is a common public health problem that affects approximately 10% to 15% of married couples worldwide \[[@b1-cerm-2019-03118]\]. Both infertility and its management options have unfavorable effects on quality of life in affected couples \[[@b2-cerm-2019-03118],[@b3-cerm-2019-03118]\]. Furthermore, infertile men are at a higher risk for sexual dysfunction, as they are more commonly affected by psychopathological health disorders affecting sexual function \[[@b4-cerm-2019-03118]\]. Certain occupational patterns, such as shift work, have been shown to negatively influence quality of life by harming the quality of family life, regardless of fertility status \[[@b5-cerm-2019-03118]\]. Unemployment and work conditions are lifestyle factors that have also been shown to have a significant impact on quality of life in couples receiving infertility treatment \[[@b6-cerm-2019-03118],[@b7-cerm-2019-03118]\]. Since the majority of solutions for infertility necessitate regular patterns of marital cohabitation---at least around the time of ovulation--- work conditions that require men to spend extended periods away from their wives are a further source of stress that may endanger their quality of life and sexual function. Certain geographic areas in upper Egypt have a relative lack of job opportunities, which means that many married men must spend most of the year away from their wives in other governorates or countries for work \[[@b8-cerm-2019-03118]\]. To the best of our knowledge, no previously published studies have been conducted on such a population to assess the impact of irregular patterns of marital cohabitation on quality of life and sexual function in infertile men. The fertility quality of life (FertiQoL) instrument, the International Index of Erectile Function (IIEF-5), and the premature ejaculation diagnostic tool (PMEDT) questionnaires are simple, noninvasive, and valid tools that have been introduced to objectively assess quality of life and sexual function, especially in infertile men \[[@b9-cerm-2019-03118],[@b10-cerm-2019-03118]\]. This study was conducted to demonstrate the effect of irregular patterns of marital cohabitation on quality of life and sexual function in infertile men.

Methods
=======

After receiving approval from the Institutional Review Board of the Faculty of Medicine, Assiut University (IRB No. 17100644), this crosssectional study was conducted at infertility clinics in the cities of Sohag and Asyut in upper Egypt, targeting infertile males with oligozoospermia, asthenozoospermia, and/or teratozoospermia. Participants were recruited over the course of 6 months among patients attending outpatient clinics with complaints of infertility.

We excluded infertile men with azoospermia, and those who had not completed 1 year of regular marital cohabitation (to ensure that the couples were affected by infertility). We also excluded male partners in couples also diagnosed with female factor infertility and men with chronic medical or psychiatric illnesses or who had undergone surgery affecting the genitals in the last 3 months. Men with evident hypogonadism or untreated specific genital pathologies, such as varicocele, undescended testes, and penile deformities or fibrosis, were also excluded.

The subjects were divided into two groups: the first included infertile men with an irregular pattern of marital cohabitation due to work conditions, and the second included infertile men with a regular pattern of marital cohabitation. We considered marital cohabitation to be irregular if the husband resided away from the wife for more than 6 months per year or more than 2 weeks per month.

After the study received institutional review board approval and the participants provided informed consent, the patients were evaluated through clinical history-taking, a general physical examination, a genital examination, and conventional semen analysis according to the World Health Organization guidelines \[[@b11-cerm-2019-03118]\].

1. Assessment of fertility-related quality of life using the FertiQoL instrument
--------------------------------------------------------------------------------

The FertiQoL instrument is a self-reporting questionnaire that assesses quality of life in individuals with fertility problems developed by a collaborative effort of the European Society of Human Reproduction and Embryology, the American Society for Reproductive Medicine, and Merck (Geneva, Switzerland) \[[@b12-cerm-2019-03118]\]. The FertiQoL is composed of two modules: the core FertiQoL and the treatment FertiQoL. The Core FertiQoL module consists of 26 items covering four subscales of quality of life (emotional, mind-body, relational, and social). The optional treatment FertiQoL module is composed of 10 items that assess two subscales: environment (six items) and tolerability (four items). The FertiQoL contains a total of six subscales and two scores with a range of 0 to 100, with higher scores indicating better QoL. We used the printed Arabic version of the FertiQoL, which is available at www.fertiqol.org. The translation from English to Arabic was done by professional translators from Cardiff University.

2. Assessment of erectile function using the five-item version of the IIEF-5
----------------------------------------------------------------------------

We used a validated Arabic-language version of the IIEF-5 \[[@b13-cerm-2019-03118],[@b14-cerm-2019-03118]\], with five items addressing the relevant domains of male sexual function (erectile dysfunction \[ED\], orgasmic function, sexual desire, intercourse satisfaction, and overall satisfaction). Each item of the IIEF-5 is rated from 1 (very low; almost never or never; or extremely difficult) to 5 (very high; almost always or always; or not difficult), with lower scores indicating more erectile difficulty. A score of \>21 was considered to denote no ED, while a score ≤21 denoted ED.

3. Assessment of premature ejaculation using the PMEDT
------------------------------------------------------

Premature ejaculation (PE) was assessed using an Arabic translation of the PMEDT, which has been shown to be satisfactory, feasible, and reliable in numerous validation studies \[[@b9-cerm-2019-03118],[@b15-cerm-2019-03118]\]. It includes five questions: "How difficult is it for you to delay ejaculation?" "Do you ejaculate before you wish?" "Do you ejaculate with very little stimulation?" "Do you feel frustrated because of ejaculating before you want to?" and "How concerned are you that your time to ejaculation leaves your partner sexually unfulfilled?" Each item has a score of 0 to 4, and the PMEDT is scored by adding the scores for all five items. A score \>10 is highly suggestive of PE.

4. Statistical analysis
-----------------------

Data were analyzed and expressed in tables as mean±standard deviation, using SPSS ver. 16.0 (SPSS Inc., Chicago, IL, USA). The unpaired *t*-test and Mann-Whitney test were used to compare parametric and non-parametric variables between the two groups. The chisquare test was used to compare percentages between the two groups. The Pearson correlation test was used to evaluate correlations between quantitative variables. Differences were considered to be statistically significant when *p*-values were equal or less than 0.05.

Results
=======

The study included 208 infertile men from three different governorates in upper Egypt who were divided into two groups. The first included 134 infertile men with an irregular pattern of marital cohabitation and the second included 74 infertile men with a regular pattern of marital cohabitation. The two groups were comparable in terms of mean age, body mass index, infertility duration, distribution of infertility type (primary or secondary), and conventional semen parameters ([Table 1](#t1-cerm-2019-03118){ref-type="table"}).

Infertile men with irregular marital cohabitation had significantly lower subscale and total FertiQoL and IIEF-5 scores. Additionally, they had significantly higher PMEDT scores. ED and PE (indicated by subnormal IIEF-5 and PMEDT scores) were significantly more common in infertile men with an irregular pattern of marital cohabitation than in those with a regular pattern of marital cohabitation ([Table 2](#t2-cerm-2019-03118){ref-type="table"}).

Interestingly, significant negative correlations were found between the duration of irregular marital cohabitation (mean number of weeks spent away from home yearly) and scores on the FertiQoL core, treatment, and total scales (*r*=--0.529, *r*=--0.529, and *r*=--0.538, respectively; *p*\<0.001 for each) ([Figure 1](#f1-cerm-2019-03118){ref-type="fig"}) and IIEF-5 scores (*r*=--0.464, *p*\<0.001). Meanwhile, a significant positive correlation was found between the duration of irregular marital cohabitation and PMEDT scores (*r*=0.51, *p*\<0.001).

Discussion
==========

The FertiQoL has been used as a tool to measure the quality of life in infertile women in some studies \[[@b16-cerm-2019-03118]-[@b18-cerm-2019-03118]\]. However, an extensive search of the literature found no studies that investigated the impact of male infertility and irregular marital cohabitation on quality of life among infertile men.

Only four previous studies have used the FertiQoL instrument to investigate factors affecting quality of life in infertile couples \[[@b19-cerm-2019-03118]-[@b22-cerm-2019-03118]\]. A study was conducted in Turkey to identify factors affecting quality of life in 127 infertile couples using the FertiQoL. The researchers concluded that duration of infertility, low income, and younger age of the female partner (less than 30 years) had negative impacts on quality of life \[[@b19-cerm-2019-03118]\].

Another study sought to characterize the quality of life of Taiwanese infertile couples. It included 534 infertile subjects (men and women), and the researchers used the core and optional treatment FertiQoL tool to evaluate quality of life. Scores for both the core and treatment FertiQoL were significantly higher in the male partners of infertile couples than in the female partners (60.63±14.07 vs. 54.39±13.52 and 59.13±12.44 vs. 56.03±10.71, respectively). The core FertiQoL score of infertile men was comparable to our results for men with a regular pattern of marital cohabitation (64.55±11.17), but higher than that of men with an irregular pattern of marital cohabitation (43.94±8.22), indicating that irregular marital cohabitation had a negative effect on quality of life among infertile men \[[@b22-cerm-2019-03118]\].

The third study investigated the factors influencing quality of life among 501 infertile couples in Shiraz, Iran. Infertile couples with a shorter duration of infertility and male etiology had a higher quality of life. Lower levels of formal education, lower income, and prior unsuccessful treatment were associated with lower quality of life \[[@b21-cerm-2019-03118]\]. However, those three studies did not investigate the effects of irregularities in marital cohabitation on quality of life and sexual function among infertile men.

Scores indicating impairment on quality of life and sexual function inventories may be critical signs suggesting psychological disturbances in infertile men \[[@b23-cerm-2019-03118]\]. Previous studies have analyzed several risk factors for sexual dysfunction and disturbed quality of life in infertile couples related to the burdens of infertility treatment, treatment failure, socioeconomic factors, and comorbidities associated with infertility, such as obesity and diabetes \[[@b24-cerm-2019-03118]-[@b27-cerm-2019-03118]\].

Another study investigated correlations between sexual dysfunction and quality of life among infertile couples. That study included 385 subjects (men and women), but without specifying how many men were included, and used the Iseng tool to measure self-esteem. A social support scaling test was used to assess social support, and quality of life was measured using the World Health Organization Quality of Life-BREF and FertiQoL questionnaires. The mean quality of life score in their study was 55.5±23.35 among men, which is higher than that observed in the present study among infertile men with an irregular pattern of marital cohabitation (43.94±8.22) and lower than that reported by infertile men with a regular pattern of marital cohabitation (64.55±11.17). In that study, the researchers used the Lindberg questionnaire questionnaire to assess sexual satisfaction, and found that 3.5% were unsatisfied, 30.4% were partially satisfied, 56.8% were satisfied, and the rest were very satisfied. Lower scores were found among couples who had undergone previous treatment of infertility, and higher scores were found in couples with higher levels of education and income, as well as a shorter duration of infertility. In our study, we used IIEF-5 and PMEDT scores to evaluate erectile and ejaculatory function, respectively, and we found significant correlations between impairment in these scores and the duration of irregular marital cohabitation, regardless of other variables, such as infertility duration \[[@b20-cerm-2019-03118]\].

The present study showed the adverse effects of irregular patterns of marital cohabitation on quality of life and sexual function in infertile men. To the best of our knowledge, this study is the first to highlight the relationship between irregular patterns of marital cohabitation and impairments of both QoL and sexual function in infertile men. The mechanism by which irregular patterns of marital cohabitation affect QoL and sexual function may be through an instable physical relationship and emotional connection, along with the added stress induced by infertility and the requirements of infertility treatment. Further studies with detailed psychometric tests are required to analyze the mechanisms underlying these effects and to show which aspects of the marital relationship are more significantly impaired by irregular patterns of cohabitation.
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###### 

Comparison of demographic and clinical variables according to the pattern of marital cohabitation

  Variable                           Group 1 (n=134)               Group 2 (n=74)                *p*-value
  ---------------------------------- ----------------------------- ----------------------------- --------------------------------------------------------
  Age (yr)                           24--47 (36.8 ± 6.04)          25--45 (37.16 ± 5.96)         0.77
  Body mass index (kg/m^2^)          19.09--40.56 (27.57 ± 4.95)   19.27--37.55 (27.44 ± 3.25)   0.87
  Infertility duration (yr)          2--10 (4.42 ± 2.1)            2--11 (4.78 ± 2.56)           0.4
  Infertility type                                                                               
   Primary                           76 (51/67)                    75.7 (28/37)                  0.75^[a)](#tfn1-cerm-2019-03118){ref-type="table-fn"}^
   Secondary                         24 (13/67)                    24.3 (9/37)                   0.72^[a)](#tfn1-cerm-2019-03118){ref-type="table-fn"}^
  Semen volume (mL)                  0.25--4 (2.16 ± 0.79)         1--4 (2.36 ± 0.82)            0.22
  Sperm concentration (million/mL)   2--200 (36.23 ± 33.49)        10--150 (42.1 ± 33.28)        0.34
  Normal sperm morphology (%)        0--50 (19.7 ± 11.9)           2--70 (16.24 ± 14.62)         0.19
  Progressive sperm motility (%)     0--55 (17.61 ± 11.82)         5--45 (21.43 ± 9.6)           0.09
  Sperm viability (%)                15--75 (41.54 ± 13.94)        20--67 (43.18 ± 12.09)        0.06

Values are presented as range (mean±standard deviation) or percent (number).

Group 1, infertile men with irregular marital cohabitation; Group 2, infertile men with regular marital cohabitation.

Chi-square test.

###### 

Comparison of FertiQoL, IIEF-5, and PMEDT scores according to the pattern of marital cohabitation

  Variable                                      Group 1         Group 2         *p*-value
  --------------------------------------------- --------------- --------------- ------------------------------------------------------------
  Mean FertiQoL scale                                                           
   Emotional subscale                           45.27 ± 7.7     65.20 ± 12.66   \< 0.001
   Body mind subscale                           46.45 ± 8.71    63.85 ± 14.76   \< 0.01
   Relational subscale                          38.43 ± 8.1     60.92 ± 13.44   \< 0.001
   Social subscale                              43.09 ± 8.99    62.84 ± 13.23   \< 0.001
  Core FertiQoL                                 43.32 ± 7.72    63.20 ± 12.41   \< 0.001
  Optional treatment FertiQoL                   45.45 ± 10.37   67.77 ± 9.75    \< 0.001
  Total FertiQoL                                43.94 ± 8.22    64.55 ± 11.17   \< 0.001
  Erectile dysfunction                                                          
   Participants with an abnormal IIEF-5 score   61 (41/67)      13.5 (5/37)     \< 0.001^[a)](#tfn2-cerm-2019-03118){ref-type="table-fn"}^
   Mean IIEF-5 score                            15.49 ± 4.89    21.57 ± 2.64    \< 0.01
  Premature ejaculation                                                         
   Participants with an abnormal PMEDT score    46 (31/67)      8 (3/37)        \< 0.001^[a)](#tfn2-cerm-2019-03118){ref-type="table-fn"}^
   Mean PMEDT score                             10.03 ± 3.57                    \< 0.01

Values are presented as mean±standard deviation or percent (number).

FertiQoL, fertility quality of life; IIEF-5, International Index of Erectile Function; PMEDT, premature ejaculation diagnostic tool; Group 1, infertile men with irregular marital cohabitation; Group 2, infertile men with regular marital cohabitation.

Chi-square test.
